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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a deinterleaving 
circuit which can reduce its storage capacity. 
SOLUTION: An address data generator 3 is added to a 
deinterleave memory 4 to output the address data A in 
the order that is decided based on deinterleaving. Then 
a main signal which is stored in an address position of 
the memory 4 that is designated by the data A is read 
out, and the next main signal to be interleaved and 
inputted is written in the address position. Thus, the 
storage capacity of the memory 4 is defined as the 
capacity equivalent to one super frame. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the day interleave circuit used for a BS-digital- 

broadcasting receiver. 

[0002] 

[Description of the Prior Art] 8x203 bytes of block interleave is performed per cutting tool, and the 
interleave is performed between slots with the same slot number of each frame in the direction of a super 
frame as the interleave method in a BS-digital -broadcasting receiver is already learned. 
[0003] Here, the MPEG 2-TS packet of the main signal of a BS-digital -broadcasting signal consists of 
one slot formed by 1 byte of transmission multiplex control (TMCC (Transmission andMultiplexing 
Cofiguration Control)) signal 204 bytes, in order to show 203 bytes, a synchronizing signal, a 
modulation technique, error correcting system containing 16 bytes of parity for outside digital-error 
correction, etc., it constitutes one frame from 48 slots, and is using eight frames as 1 super frame. 
[0004] In order to carry out the day interleave of the data interleaved as mentioned above, the memory 
which has the storage capacity for 2 super frame was required. For this reason, the memory of the 
storage capacity which also amounts to a maximum of 155904 bytes (=203(cutting tool) x48(slot) x8 
frame x2 (super frame)) is required. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when a day interleave circuit was constituted using 
the memory of the memory capacity which attains to 2 super frame like before, when a day interleave 
circuit was integrated-circuit-ized, the gate number increased, and also there was a trouble that a chip 
area will become large. 

[0006] This invention aims at offering the day interleave circuit where there is little memory capacity 

and it ends. 

[0007] 

[Means for Solving the Problem] The day interleave circuit concerning this invention is a day interleave 
circuit in a BS-digital-broadcasting receiver. Set the number of the main signals in 1 slot to m, and the 
depth of a day interleave is set to n. The address number of the proper assigned to the memory for a day 
interleave is set to y. When the address data which specify the R/W address position of data are set to A 
and it presupposes that a modulo b is the remainder of a-alpha b (natural number in which alpha contains 
0), It is the x-th power of A=yxn at the time of (y!=nxm -1). It is referred to as modulo (nxm -1). It is the 
x-th power of A=yxn about the address set number x which is the count which considered as A=y and 
specified even the address number y repeatedly at the time of (y=nxm -1). It is referred to as x set to A= 
1 in modulo (nxm -1) at the time of y= 1. And it has an address-data generating means to generate the 
address data A made into A= (x-th power of yxn) when the value of the x-th power of yxn is under a 
value of (nxm -1). The main signal memorized by the address position of the memory specified with the 
address data generated by the address generation means is read, and it is characterized by writing in the 
following main signal which an interleave is carried out to this address position, and is inputted into it. 
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[0008] In the day interleave circuit concerning this invention, the main signal memorized by the address 
position of the memory specified with the address data A generated by the address generation means is 
read. Since the following main signal which an interleave is carried out [ the signal ] to the address 
position which became an opening substantially by this read-out, and is inputted into it is written in, 
when the day interleave could be performed with the memory capacity of the memory for a day 
interleave, the memory capacity of the memory for a day interleave is the memory of one half of 
memory capacity, and ends to the memory of the memory capacity of 2 super frame needed 
conventionally and it integrated-circuit-izes, there will be little need area and it will end. 
[0009] m ** counter which carries out counting of the number of the main signals into which an 
address-data generating means is inputted in the day interleave circuit concerning this invention, S ** 
counter which carries out counting of the carry of m ** counter, and the multiplier which carries out the 
multiplication of (nxm) to the enumerated data of S ** counter, When a main signal value amounts to 
(m-1), carry out 1 case shift in the direction of n, and counting of the main signal is carried out in the 
direction of a slot, the direction of a slot - the number of the main signals -- counting -- carrying out ~ 
counting -- the offset value to which enumerated data carry out counting of it repeatedly similarly until 
at least order reaches (nxm) -- counting -- a means, the output of a multiplier, and an offset value -- 
counting -- it has an addition means to add counting of a means, and is characterized by using the output 
of an addition means as address data A. 

[0010] A day interleave is performed by reading the main signal from the address position of memory 
specified with the address data outputted from an address generation means, and being written in. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the day interleave circuit 
concerning this invention explains. 

[0012] Drawing..! is the block diagram showing the configuration of the day interleave circuit 
concerning one gestalt of operation of this invention. As for the day interleave circuit concerning one 
gestalt of operation of this invention, trellis sign method (trellis sign method is hereafter described as 
TC) 8PSK (rate r=of coding 2/3) has illustrated the case where the method type QPSK of 46 slots, 
convolutional-code-izing, and blowout CHADO encoding (rate r=of coding 1/2) is one slot. 
[0013] Drawmg..3 (a) shows the super frame pulse a outputted synchronizing with each super frame. The 
inner sign decode data b shown in drawing 3„ (b) decoded and cutting-tool -ized by the trellis and the 
Viterbi decoder which are a decoder to the output by which received the BS-digital-broadcasting signal 
and inner sign decode was carried out (cutting tool unit), i.e., a trellis sign, and a convolutional code are 
outputted synchronizing with the super frame pulse a. The inner sign decode data b are written in buffer 
memory 2 in response to the write-in gate pulse c shown in drawing 3 (c) outputted from the timing 
signal generator 1 which received the super frame timing signal and the transmission-mode signal. 
[0014] 203 bytes of main signal is written in the buffer memory 2 which consists of FIFO by the write- 
in gate pulse c, and this writing is memorized. It dissociates, and a synchronizing signal, a TMCC 
signal, and a burst symbol signal are not written in buffer memory 2, but non-data are written in at this 
period. In drawing 3 (c), 4 bytes of notation shows the burst symbol period. 

[0015] Here, depending on a modulation technique and the rate of coding, the data rate of the data rate 
of the cutting-tool -ized data is 1/2 with 1, then a QPSK sign (rate r=of coding 1 / 2 (rate r=of coding 1/2 
may omit hereafter)) about the data rate of a TC8PSK sign (rate r=of coding 2/3 (rate r=of coding 2/3 
may omit hereafter)). Therefore, with this 1 gestalt, it is the case where 8PSK signs are 46 slots and a 
QPSK sign is one slot, the information bit transmission efficiency of a QPSK sign is 1/2 in the case of 
8PSK signs, and since the modulation of symbol rate regularity is carried out, a transmission slot turns 
into two slots and turns into 48 slots at one frame. 

[0016] Moreover, with a BPSK sign (rate r=of coding 1 / 2 (rate r=of coding 1/2 may omit hereafter)), a 
data rate is 1/4. Moreover, the synchronizing signals and the TMCC signal sections which are 
transmitted by BPSK (rate r=of coding 1/2) are one fourth of data rates to the data rate of TC8PSK, 4 
bytes of burst symbol signal is transmitted by QPSK (rate r=of coding 1/2), and the data rates of a burst 
symbol signal are one half of data rates. 
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[0017] In response to the write-in gate pulse c outputted from the timing signal generator 1, it is as the 
performing [ a TMCC signal and a burst symbol signal are separated from the main signal in the case of 
writing, and / the writing to buffer memory 2 ] above to the buffer memory 2 of 203 bytes of main 
signal. 

[0018] The inner sign decode output b written in buffer memory 2 From the generating stage of the read- 
out start pulse d shown in drawing 3 (d) which set predetermined time difference from the super frame 
pulse shown in drawing 3 (a) In response to the read-out gate pulse e shown in drawing 3 (e) outputted 
from the timing signal generator 1, period read-out of a TMCC signal and a burst symbol signal is 
stopped substantially. 203 bytes of main signal j (a publication of 203 bytes of cutting tool may be 
omitted hereafter) is burstily read from buffer memory 2 at a fixed rate. Furthermore, the day interleave 
writing and the read-out gate pulse f which are shown [ drawing 3 (f), (a part being expanded to drawing 
3 (g) and it being shown), and ] in the address-data generator 3 from the timing signal generator 1 are 
outputted. 

[0019] The RAV signal i shown in the address data A shown in drawing 3 (h) from day interleave 
memory writing and the address-data generator 3 which received the read-out gate pulse f, and drawing 
3 (i) is outputted to the day interleave memory 4. 203 bytes of main signal j shown in drawing.3. 0 is 
written in the day interleave memory 4 one by one. Based on read-out addressing, a day interleave is 
performed on the occasion of read-out from the day interleave memory 4, and 203 bytes of main signal k 
shown in drawing 3 (k) by which the day interleave was carried out is outputted from the day interleave 
memory 4. 

[0020] The RAV signal i is read at the time of high potential, directions are performed, when it is low 
voltage, it writes in, directions are performed and the main signal supplied to the address with which the 
main signal j was read by addressing by address data A at the degree is written in. 
[0021] Next, based on drawing 2 ? it explains to a detail further. Drawing 2. shows the data frame 
configuration for every processing process in one gestalt of this operation. 

[0022] Drawing 2 (a) shows the inner sign decode data b supplied to buffer memory 2. The inner sign 
decode data b shown in drawing 2 (a) are a TC8PSK signal about 46 slots. The frame structure for 1 
super frame in the case of transmitting one slot by the QPSK signal (rate r=of coding 1/2) is shown. 12 
bytes of synchronization and a TMCC signal are followed. 203 bytes of main signal of TC8PSK, 4 bytes 
of null section, 203 bytes of main signal equivalent to a burst symbol signal, 4 bytes of null section 
equivalent to a burst symbol signal, — , 203 bytes of main signal of QPSK (rate r=of coding 1/2), One 
frame consists of 4 bytes of the null sections equivalent to a burst symbol signal, and 1 super frame 
consists of eight frame [ 0th ] - frame [ 7th ] frames. 

[0023] Only the section of high potential [ gate pulse / this ] is written in buffer memory 2 by the write- 
in gate pulse c, and the data stream of the inner sign decode data b shown in drawing 2 (a) is memorized. 
As shown in drawing 2 (b), the main signal, i.e., a synchronizing signal, a TMCC signal, and signals 
other than the burst symbol signal section are written in buffer memory 2. 

[0024] In the timing signal generator 1, fixed time delay was carried out in response to the super frame 
pulse a, and it reads, and start signal d is generated, it reads by this timing, and a gate pulse e is 
outputted. In response to the read-out gate pulse e, read-out is performed at a fixed rate from buffer 
memory 2. Let a read-out rate be the rate of 8PSK which is a base rate. 

[0025] the read-out gate pulse e -- 48 bytes of synchronization, and a TMCC signal section pause -- 
carrying out -- 203 bytes -- reading ~ 4 bytes — stopping ~ 203 bytes -- reading — 4 bytes — stopping ~ 
and 203 bytes -- stopping ~ 4 bytes ~ stopping -- **--** It is because the data rate writes in that a 
synchronization and the TMCC signal section become 48 bytes, and it was 1/4, so it sometimes becomes 
with the 4 times (12 byte x4=48) at the time of read-out 

[0026] Although the transmission slots are two slots since it is 1/2 in the case of a TS8PSK sign and, as 
for having considered as the 203-byte pause at the last, the modulation of symbol rate regularity is 
carried out, as for the information bit transmission efficiency of the QPSK sign of the main signal, it is 
for becoming 203 bytes and inserting dummy data in this part by inner sign decode. Drawing.2 (c) 
shows signs that dummy data was inserted in the part considered as the 203-byte pause. 
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[0027] In addition, although a burst symbol signal is not written in buffer memory 2 here, a burst signal 
may also be written in with the main signal, and you may read. In this case, what is necessary is just to 
let the part which is the 4-byte section low voltage of the read-out gate pulse e shown in the buffer 
memory write-in gate pulse c shown in drawing.! (c), and drawing 3 (e) be high potential. 
[0028] From the timing signal generator 1, the day interleave memory writing and the read-out gate 
pulse f which are shown in drawing 3 (f) are outputted to the address-data generator 3. In response to 
day interleave memory writing and the read-out gate pulse f, from the address-data generator 3, address 
data A and the RAY signal i are outputted to the day interleave memory 4, and a day interleave is 
performed. 

[0029] Output-data j from the buffer memory 2 containing the dummy data shown in drawing 2. (c) is 
written in and read to the day interleave memory 4 by the address data A made in agreement in timing 
by day interleave memory writing and the read-out gate pulse, and the RAV signal i. Drawing 3 (g) 
Address data A, and the RAV signal i, the day interleave memory write-in data j and the read-out data k 
which expanded day interleave memory writing and the read-out gate pulse g to - (k) by 1 slot section, 
and were expanded to coincidence by 1 slot section are shown. 

[0030] Also from drawing.3 , the data k with which the day interleave of [ in front of 1 super frame ] 
was first carried out so that clearly are read, and it becomes the order which writes in the present data j 
for carrying out a day interleave continuously. Moreover, the write-in data j become the same [ the 
timing of write-in data and read-out data ] by writing in the same address which read Data k. The read 
data k are data by which the day interleave was carried out, and the frame structure of them is the same 
as that of drawing 2 (c). 

[003 1] A day interleave is performed by the writing to the day interleave memory 4, and read-out 
actuation. Next, the address-data generator 3 is explained, 

[0032] Before the detailed explanation about the address-data generator 3, the principle of address-data 
generating is explained based on drawing 4 , drawing 5 , and drawing 6 . 

[0033] It is the example drawing 4 , drawing 5 , and drawing 6 explain a day interleave of nxm=4x5 
when m sets the base unit (it is 203 bytes in the case of = BS digital broadcasting) of a data length, and n 
to m= 5 and n= 4 since it is easy although they were the depth (it is 8 (the number of the frames which 
constitute 1 super frame) in the case of = BS digital broadcasting) of an interleave to be. 
[0034] The data into which address data were inputted by the lower berth are entered in the upper case 
of the day interleave matrix of drawing 4 (a), drawing 5 (a), (b), and (c). As shown in drawing 4 (a), data 
streams D [0], D [1], and D [2], D [3], --D [18], and D [19] are written in to address-data A [0], A [1], A 
[2], A [3], --A [18], and A [19]. This data is written in a longitudinal direction one by one, as shown in 
drawing 4 (c), as shown in drawing 4 (b), it is read to a lengthwise direction one by one, and an 
interleave is made. 

[0035] This condition is shown in drawing 5. (a), and this condition is considered as the case of the 
address set number x= 0. This condition is A [0], A [1], A [2], A [3], A [4], A [5], A [18], and A 
[19] one by one from the address-data generator 3. 

** address data output -- having - data streams D [0], D [1], and D [2], D [3], D [4], D [5], D [18], 
and D [19] 

The data streams D [0], D [5], and D [10] to boil and by which the receiving depth 4 was interleaved, D 
[15],D[1], D [6],....,D[14],D[19] 
It is ** writing ** rare ****** 

[0036] In this case, the address data outputted from the address-data generator 3 are only increments, 
and call this a basic address set. The read-out address data from the day interleave memory 4 are the 
conditions D [0], D [1], and D [2] before the data stream after being read is interleaved, D [3], D [4], D 
[5], .....D [18], and D [19]. 

From the address-data generator 3, they are A [0], A [4], A [8], A [12], A [16], A [1], A [15], and A 
[19] one by one so that it may become. 

** address data are outputted. This address set number x is set to 1. 

[0037] The following data stream is written in the address position to which read-out was performed. 
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This data stream is D' [0], D' [5], D' [10], D' [15], D' [1], D' [6], D' [14], and D' [19]. 
It comes out, and it is and drawing S (b) shows the condition that this data stream was written in. 
[0038] for carrying out a day interleave similarly -- A [0], A [16], A [13], A [10], A [7], A [4], A [3], 
and A [19] 

** - if addressing is carried out so that address data may be outputted like ~ D' [0], D' [1], D' [2], D' [3], 
D'[4], D' [5],....,D'[18], and D' [19] 

** data are obtained. This condition is in the condition of the address set number x= 2. 
[0039] moreover, the address position specified with the address data with which the order of these 
address data, i.e., data, was read -- one by one -- data D** [0], D** [5], D** [10], D** [15], D** [1], 
D** [6], D** [14], and D** [19] 

** writing ** - A [0] of rare ( drawing 5 (c)) and the address set number x= 3, A [7], A [14], A [2], A 
[9], A [16],...., A [12], and A [19] 

if data are read from the location specified with ** address data - data D** [0], D** [1], D** [2], D** 
[3], D** [4], D** [5], D** [18], and D** [19] 

5|( jjc 3^C s)c 5^C 

[0040] The address number y corresponding to the address data of the proper assigned to the day 
interleave memory 4 in drawing„6 If transition of address data A to the address set number x which is the 
count which specified even the address number y corresponding to the count of read-out writing 
repeatedly is shown, for example, the address set number x= 2 is explained to an example It is shown 
address number [ of the proper assigned to the day interleave memory 4 ] A [0], A [16], A [13], A [10], 
A [7], A [4], that A [3] and A [19] are outputted from the address-data generator 3 as address data. 
[0041] It is as following when the procedure of performing a day interleave is packed here, 
a. Read by the address set number x= 0 (it omits most in the beginning), and write in by b. address set 
number x= 0. c. Read by the address set number x= 1, and it writes in by d. address set number x= 1 . e. 
Read by the address set number x= 2, and it writes in by f. address set number x= 2. It reads by q. 
address set number x= 8, writes in by r. address set number x= 8, it becomes read-out by s. address set 
number x= 9 (= 0), and the data inputted into the address of the address data with which data were read 
are written in. Thus, it turns out that the address set number x patrols assignment of the address data in a 
day interleave of nxm=4x5 with the period of 9. The period of the address set number x describes this as 
a period X by 9. A period X= 0 is meaningless and X= 0 removes it. 

[0042] Next, this addressing is general -formula-ized. If x and an address number are set to y and address 
data are set [ the depth of a day interleave / n and the number of data of a base unit ] to A for m and an 
address set number, they are address data A. x-th power of A=yxn modulo (nxm -1) (y!=nxm -1) 
— (one formula) 

A=y (y=nxm -1) - (two formulas) 

It is alike and is specified more. In this case, a modulo b is the remainder of a-alpha b (natural number in 
which alpha contains 0), and when a is under b, a modulo b presupposes that it is a. 
[0043] The period X of the address set number x is X= 9, as it was obtained by calculating x set to A= 1 
in (1) type at the time of y= 1 and being described above in this case. 

[0044] Although the example by drawing 4 , drawing 5 , and drawing 6 was general -formula-ized about 
the day interleave on a two-dimensional address matrix, it is applicable also to a day interleave of a BS- 
digital-broadcasting signal. Although an interleave of the depth 8 is performed in the direction of a 
frame between the same slots by the BS-digital-broadcasting signal, 203 bytes of main signal is assigned 
to one slot, and it can treat as that for which the two-dimensional matrices of 203 (cutting tool)x8 
(frame) gathered 48 (slot). That is, the room for 1 super frame will be divided into 48, and a day 
interleave of 203x8 will be performed in each area. 

[0045] With one gestalt of this operation, the memory matrix of 1 super frame is defined like drawi ng 7 . 
If it is referred to as m=203(cutting tool) xn=8(frame) xS=48 (slot), and the 1 case shift of the address is 
continuously incremented [ in the direction of m ] from the address 0 and carried out in the direction of n 
by the two-dimensional matrix of 203x8, it is incremented in the direction of m again and it sets like --, 
the last address of one slot will be set to 1623. moreover -- the direction of a slot ~ the direction of the 
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1st slot to the 48th slot - nxm= -- every [ 1624 ], offset shall be added and shall go 

[0046] Also in this case, the period X of the address set number x is called for from x set to A= 1 in (1) 

type at the time of y= 1, and it is the period X= 180 of the address set number x. 

[0047] The flow chart which shows the example of the address-data generator 3 to drawing. 8 , and 

shows the operation to drawing 9 and drawing 10 is shown. 

[0048] The address-data generator 3 is equipped with the MODEYURO operation part 52 which 
collaborates with the slot number detecting element 51, and the strobe pulse generating section 50 and 
the slot number detecting element 51 which collaborates with the strobe pulse generating section 50 and 
the strobe generating section 50, and specifies the number of a slot, performs a MODEYURO operation, 
and sends out address data as shown in dra\\dng.8 . Here, it is m= 203 (byte count of the main signal in 
one slot), n= 8 (depth of a day interleave), S= 48 (the number of slots in one frame), F= 8 (it is the frame 
number which constitutes 1 super frame, and is F=n=8), and X= 180 (period of the count x of an address 
set), the MODEYURO operation part 52 except the adder 70 which carries out a postscript here - an 
offset value - counting -- it corresponds to a means. 

[0049] The day interleave writing to which the strobe pulse generating section 50 is outputted from the 
timing signal generator 1, m ** counter 53 with which a read-out gate pulse is supplied and this day 
interleave writing and a read-out gate pulse carry out counting of the clock pulse in response to the clock 
pulse of high potential by which a period output is carried out, S ** counter 54 which performs counting 
of the carry output of m ** counter 53, F ** counter 55 which performs counting of the carry output of S 
** counter 54, X ** counter 56 which performs counting of the carry output of F ** counter 55, It 
consists of a decoder 57 which generates a strobe pulse in response to the enumerated data mcnt of m ** 
counter 53, the enumerated data Sent of S ** counter 54, the enumerated data Fcnt of F ** counter 55, 
and the enumerated data xent of X ** counter 56. 

[0050] Since the increment of the enumerated data of S ** counter 54 is carried out whenever m ** 
counter 53 carries out counting of the clock pulse 203 times from 0, S ** counter 54 will have detected 
the slot number. In the slot number detecting element 51, it consists of a multiplier 58 doubled in 
response to the enumerated data of S ** counter 54 (nxm), and the initiation address data 0, 1624, 3248, 
--, 76328 of the slot number will be generated based on the enumerated data of S ** counter 54. The 
after-mentioned data AO are added to this output from the slot number detecting element 51, and address 
data A are obtained. 

[005 1] The MODEYURO operation part 52 A offset register 60 The setter 59 and strobe pulse sa which 
are initialized to the set point 1 The adder 62 adding ****** of A offset register 60 with which 
popularity is won and the number of ** of the ****** of R offset register 61 is carried out, R offset 
register 61 which carries out the number of ** of the address data AO in response to a strobe pulse sb, 
and address data AO and A offset register 60, The comparator 64 which compares the addition output of 
an adder 62 with the set point (nxm) of a setter 63, The value which subtracted the set point (nxm -1) of 
a setter 65 from the addition output of an adder 62 based on the output of the comparator 64 at the time 
of (the set point (nxm) of the addition output >= setter 63 of an adder 62) is outputted as address-data 
A**, and (set point of the addition output >= setter 63 of an adder 62 (nxm)) -- it is not - the time ~ a 
comparator 64 ~ with the subtractor 66 which outputs the addition output of an adder 62 as address-data 
A** based on an output The Amcnt register 67 which makes ****** address-data A** outputted from a 
subtractor 66 in response to a strobe pulse sc, The selector 68 which chooses one side of address-data 
A** outputted from a subtractor 66, and ****** of the Amcnt register 67 by the selection pulse sp, It 
has the adder 70 adding the latch 69 who consists of DF/F which one clock pulse makes carry out period 
delay of address-data A' outputted from a selector 68, and the address data AO and the output of a 
multiplier 58 which were latched, and let the output of an adder 70 be address data A. 
[0052] The strobe pulse sa to A offset register 60 is outputted synchronizing with the carry output of F 
** counter 55. However, in xcnt=X -1, the number of ** of 1 is carried out, and when it is xcnt!=X -1, 
the number of** of ****** Rofset of R offset register 61 is carried out. The enumerated data Fcnt of F 
** counter 53 are outputted when, as for the strobe pulse sb to R offset register 61, the enumerated data 
mcnt of 0 and m ** counter 53 are set to n by the enumerated data Sent of 0 and S ** counter 52. The 
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enumerated data Sent of S ** counter 52 are 0, and the strobe pulse sc to the Amcnt register 67 is 
outputted when the enumerated data mcnt of m ** counter 53 are set to 0. The selection pulse sp to a 
selector 68 is outputted when it becomes enumerated-data mcnt=m -1 of m ** counter 53, and 
enumerated-data Scnt!=S -1 of S ** counter 52, and ****** of the Amcnt register 67 is chosen. 
[0053] The value and address data AO by which the number of ** was carried out to A offset register 
with the adder 62 are added, and an addition result is sent out to a comparator 64 and a subtractor 66. 
Address data AO are the address data on the two-dimensional matrix of 203x8, and the addition result of 
the value (that is, offset to the direction of a slot) and address data AO which doubled the enumerated 
data Sent of S ** counter 54 which counts the number of slots nxm with the multiplier 58 serves as 
address data A. 

[0054] a comparator 64 outputs subtraction directions to a subtractor 66, when the addition output of an 
adder 62 becomes the above (nxm (= 1624)), and a subtractor 66 is set as a setter 65 from the addition 
output from an adder 62 in response to subtraction directions --**** (nxm -1) -- it subtracts. Moreover, 
when the addition output of an adder 62 is not above (nxm (= 1624)), it does not subtract, but the 
addition output of an adder 62 is outputted from a subtractor 66 as it is. 

[0055] Address-data A** in the generating time of a strobe pulse sc is made the Amcnt register 67 the 
number of **, and it gets down, and when a selector 68 receives a select signal sp, ****** A** of the 
Amcnt register 67 is selected and outputted. The output from a selector 68 is made into address-data A'. 
Address-data A' is latched by latch 69 and uses a latch output as address data AO. Moreover, in response 
to a strobe pulse sa, as for R offset register 61, the number of ** of the data AO in the time is carried out. 
Moreover, ****** ofR offset register 61 is outputted to A offset register 60, and the number of ** is 
carried out to A offset register 60 in response to a strobe pulse sa. 

[0056] Although m ** counter 53, S ** counter 54, F ** counter 55, X ** counter 56, and the latch 69 
are operating by the common clock pulse, actuation is suspended when day interleave memory writing 
and a read-out gate pulse are low voltage. 

[0057] An operation of the address-data generator 3 is explained based on the flow chart of drawing 9 
and drawing 10 . 

[0058] If a day interleave is started, ****** Aofset of A offset register 60 will be initialized by 1, and it 
will be initialized by 0 (step SI)., the enumerated data xent x, i.e., the address set number, of X ** 
counter 56 Moreover, the enumerated data mcnt of m ** counter 53, the enumerated data Sent of S ** 
counter 54, and the enumerated data Fcnt of a counter F54 are initialized by 0, latch 69 is also 
initialized, and address data AO are also initialized (step S2). Although the number of ** of the data A** 
at this time is carried out to the Amcnt register 67, the number of ** of 0 will be carried out in this case 
(step S3). Moreover, since it becomes quantity potential when, as for a strobe pulse sc, the enumerated 
data Sent of 0 and S ** counter 52 are set to 0 by the enumerated data mcnt of m ** counter 53, the 
number of ** to the Amcnt register 67 will be performed for every increment of F ** counter 55. 
[0059] ****** to the Amcnt register 67 outputted through the selector 68 is latched by latch 69, and 
address data AO decide it (step S4). It is confirmed from a decoder 57 whether to be enumerated-data 
Fcnt=0 of F ** counter 55, enumerated-data Scnt=0 of S ** counter 54, and enumerated-data mcnt=n=8 
of m ** counter 53 (step S5). In step S5, when distinguished from enumerated-data Fcnt=0 of F ** 
counter 55, enumerated-data Scnt=0 of S ** counter 54, and enumerated-data mcnt=n=8 of m ** counter 
53, a strobe pulse sb is outputted, the number of ** of the address data AO is carried out to R offset 
register 61 (step S6), and step S7 is performed. However, at this time, since it is enumerated-data 
mcnt^O of m ** counter 53, step S7 is performed from step S5. 

[0060] Although not illustrated in drawing 9 following step S7, the increment of the enumerated data 
men of m ** counter 53 is carried out, and, subsequently step S8 is performed until the enumerated data 
mcnt of m ** counter 53 become enumerated-data mcnt=m -1 (= 202) in step S7. ****** by which the 
number of ** is carried out to address data AO and A offset register 60 with the adder 62 in step S8 is 
added (step S8). When addition output A**' of an adder 62 is above (nxm (= 1624)), (nxm -1 (= 1623)) 
is subtracted from (step S9) and addition output A**', and it performs from step S4 (step S10). When 
addition output A**' of an adder 62 is not above (nxm (= 1624)), it performs from step S4 following 
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step S9. 

[0061] When the actuation so far is tested by comparison to the general formula of said addressing, n of 
****** of A offset register 60 is equal to the x-th power (when the x-th power of n exceeds (nxm -1), it 
is equal to the remainder when repeating and subtracting (nxm -1)), and the x-th power of yxn is equal to 
the accumulation of the x-th power of n. Moreover, since data A**' does not exceed the twice of (nxm - 
1), the MODEYURO operation of (nxm -1) can simplify a configuration by subtracting (nxm -1), when 
(nxm -1) is exceeded. In the last address where data A**' becomes equal to (nxm -1), if (nxm -1) is 
subtracted, it will be set to 0 and fault will be caused. 

[0062] However, that A**' becomes equal to (nxm -1) can avoid this by changing, if (nxm -1) is 
subtracted from it being only the last address when (nxm) is exceeded for the conditions of subtraction. 
This is equivalent to having simplified the conditions made into A=y in y=nxm -1 of the general formula 
of said addressing. 

[0063] When the enumerated data mcnt of m ** counter 53 are set to m-1 (= 202), the step of 
conditional branching based on the enumerated data Sent of S ** counter 54 is performed (step SI 1). 
Step S12 is performed until the enumerated data Sent of S ** counter 54 are set to S-l (= 47), and it 
performs repeatedly following step S12 from step S4. At step SI 2, the increment of the enumerated data 
Sent of S ** counter 54 is carried out, the enumerated data mcnt of m ** counter 53 are reset, and 
****** of the Amcnt register 67 is outputted as address-data A* (step SI 2). That is, ****** of the 
Amcnt register 67 is chosen by the selector 68. This actuation is for being in a frame and making equal 
initial value of the address data A of each slot. 

[0064] For example, in the 1st frame, the address data AO of each slot start 0, and it begins from 203 in 
the 2nd frame. Therefore, in the 2nd frame, whenever a slot replaces, it is necessary to load 203 to 
address data AO. Since it is enumerated-data Fcnt=0 of F ** counter 55, i.e., the 1st frame, at present, 0 
by which the number of ** was carried out to the Amcnt register 67 for every increment of a slot will be 
loaded. The above-mentioned actuation is repeated until the enumerated data Sent of S ** counter 54 are 
set to S-l (= 47). 

[0065] When the enumerated data Sent of S ** counter 54 are set to S-l (= 47), the conditional- 
branching step based on the enumerated data Fcnt of F ** counter 55 is performed (step SI 3). When not 
fulfilling enumerated-data Fcnt=F-l of F ** counter 55 in step S13, step S14 is performed, the 
increment of the enumerated data Fcnt of F ** counter 55 is carried out, and reset of the enumerated data 
Sent of S ** counter 54 and the enumerated data mcnt of m ** counter 53 is performed (step S14). Then, 
A offset registerAO accumulates to 60 (step SI 5). This is because the initial value of the address data AO 
at the time of frame modification turns into the next value of the data AO of the final value of a front 
frame. 

[0066] That is, when the address set number x is 0, the last address data AO of the 1st frame are 202, and 
since ****** of A offset register 60 is 1, the head of two frames is set to 202+1=203. Moreover, as a 
result of step SI 5, step S16 is performed, data A'>= (nxm) is checked, as a result of step SI 6, step S17 is 
performed alternatively and, subsequently step S3 is performed. What (nxm -1) is subtracted for when 
data A' exceeds (nxm) (step SI 7) is the same as that of the aforementioned case. Furthermore, this result 
serves as a value loaded whenever the number of ** is carried out to the Amcnt register 67 by step S3 
and a slot is changed by it. 

[0067] When the enumerated data Fcnt of F ** counter 55 become F-l (= 7) in step S13, at this time, the 
day interleave for 1 super frame is completed. When the address set number x has not reached x=X -1 (= 
179) by conditional branching (step S20) based on the enumerated data xent of X ** counter 56, step 
S21 is performed and the number of ** of the ****** of R offset register 61 by which the number of ** 
was carried out in step S6 is carried out to A offset register 60 (step S21). Furthermore, the increment of 
the address set number x is carried out (step S22). 

[0068] this actuation - the general formula of said addressing carried out ~ and (one formula) (two 
formulas) it explains. 

[0069] ****** of A offset register 60 is the address data A (value of the x-th power of A=lxn) of the x- 
th power of n, i.e., the case of y= 1, (although it is equal (like the above)). Are equal to the remainder 
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when repeating subtraction by (nxm -1), when the value of the x-th power of n exceeds (nxm -1). 
****** Aofset* of A offset register 60 of the following address set becomes the x-th power of x-th 
power xn=8x[ of ** (x+1) =lxn ] n of lxn similarly, and this is equal to the address data A in y= 8. 
putting in another way - if — current — y — = — eight - address data -- A — memorizing — if - this ~ a 
degree the address - a set a number x - A - offset -- a register - 60 ~ ******- it is - Aofset - 
' becoming count -- a circuit ~ being omissible „******** Since the address data A at the time of 
y=mcnt=n=8 were memorized to R offset register 61 by step S5 and step S6, before progressing to the 
following address set, this is written in A offset register 60. Moreover, all are initialized when the 
enumerated data xcnt of X ** counter 56 are set to X-l (= 179). 

[0070] Some address data A generated by one gestalt of this operation are shown in drawing..! 1 and 
drawing 12 . From the relation of space, the address set number x showed even 17 and the address 
number y showed even 50. 

[0071] According to the day interleave circuit which starts one gestalt of this operation as mentioned 
above As opposed to the address data A to the day interleave memory 4 which made it generate by the 
address-data generator 3 A lead (R), The utilization ratio of memory is raised by being carried out by a 
lead preceding rather than a light, and writing data in the address which became an opening by having 
read data like a light (W), a lead (R), a light (W), and .... 

[0072] On the other hand, two address-data generators are formed, for example, and one is read, and it 
can carry out only to address-data generating, one can be written in, and it can read to a high speed per 
super frame as only for address data. In this case, address data must be the same address data. For 
example, according to the timing shown in drawing 3 , if it reads and writes [ both ] in and 203 byte 
processings are carried out, it is a repetition called a 4-byte section pause, but it is also possible to read 
only read-out continuously, without carrying out 4 bytes of pause. 
[0073] 

[Effect of the Invention] According to the day interleave circuit which starts this invention as explained 
above, a day interleave can be performed now by the memory of the memory capacity for 1 super frame, 
and the effectiveness that components mark and components cost fall is acquired. Moreover, when it 
integrated-circuit-izes, the gate number can be reduced compared with the former, and a chip area can 
contract sharply. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a day interleave circuit in a BS-digital -broadcasting receiver. Set the number of the main 
signals in 1 slot to m, and the depth of a day interleave is set to n. The address number of the proper 
assigned to the memory for a day interleave is set to y. When the address data which specify the RAY 
address position of data are set to A and it presupposes that a modulo b is the remainder of a-alpha b 
(natural number in which alpha contains 0), It is the x-th power of A=yxn at the time of (y!-nxm -1). It 
is referred to as modulo (nxm -1). It is the x-th power of A=yxn about the address set number x which is 
the count which considered as A=y and specified even the address number y repeatedly at the time of 
(y=nxm -1). It is referred to as x set to A= 1 in modulo (nxm -1) at the time of y= 1. And it has an 
address-data generating means to generate the address data A made into A= (x-th power of yxn) when 
the value of the x-th power of yxn is under a value of (nxm -1). The day interleave circuit characterized 
by writing in the following main signal which reads the main signal memorized by the address position 
of the memory specified with the address data generated by the address generation means, and an 
interleave is carried out to this address position, and is inputted into it. 

[Claim 2] m ** counter which carries out counting of the number of the main signals into which an 
address-data generating means is inputted in a day interleave circuit according to claim 1, S ** counter 
which carries out counting of the carry of m ** counter, and the multiplier which carries out the 
multiplication of (nxm) to the enumerated data of S ** counter, When a main signal value amounts to 
(m-1), carry out 1 case shift in the direction of n, and counting of the main signal is carried out in the 
direction of a slot, the direction of a slot -- the number of the main signals ~ counting -- carrying out - 
counting - the offset value to which enumerated data carry out counting of it repeatedly similarly until 
at least order reaches (nxm) — counting — a means, the output of a multiplier, and an offset value — 
counting ~ the day interleave circuit characterized by having an addition means to add counting of a 
means and using the output of an addition means as address data A. 

[Translation done.] 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the day interleave circuit used for a BS-digital- 
broadcasting receiver. 



[Translation done.] 
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3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] 8x203 bytes of block interleave is performed per cutting tool, and the 
interleave is performed between slots with the same slot number of each frame in the direction of a super 
frame as the interleave method in a BS-digital -broadcasting receiver is already learned. 
[0003] Here, the MPEG 2-TS packet of the main signal of a BS-digital -broadcasting signal consists of 
one slot formed by 1 byte of transmission multiplex control (TMCC (Transmission andMultiplexing 
Cofiguration Control)) signal 204 bytes, in order to show 203 bytes, a synchronizing signal, a 
modulation technique, error correcting system containing 16 bytes of parity for outside digital-error 
correction, etc., it constitutes one frame from 48 slots, and is using eight frames as 1 super frame. 
[0004] In order to carry out the day interleave of the data interleaved as mentioned above, the memory 
which has the storage capacity for 2 super frame was required. For this reason, the memory of the 
storage capacity which also amounts to a maximum of 155904 bytes (=203 (cutting tool) x48(slot) x8 
frame x2 (super frame)) is required. 

[Translation done.] 



http ://www4 . ipdl j po. go.j p/cgi-bin/tran_web_cgi_ejj e 6/29/04 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] According to the day interleave circuit which starts this invention as explained 
above, a day interleave can be performed now by the memory of the memory capacity for 1 super frame, 
and the effectiveness that components mark and components cost fall is acquired. Moreover, when it 
integrated-circuit-izes, the gate number can be reduced compared with the former, and a chip area can 
contract sharply. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when a day interleave circuit was constituted using 
the memory of the memory capacity which attains to 2 super frame like before, when a day interleave 
circuit was integrated-circuit-ized, the gate number increased, and also there was a trouble that a chip 
area will become large. 

[0006] This invention aims at offering the day interleave circuit where there is little memory capacity 
and it ends. 
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MEANS 

[Means for Solving the Problem] The day interleave circuit concerning this invention is a day interleave 
circuit in a BS-digital-broadcasting receiver. Set the number of the main signals in 1 slot to m, and the 
depth of a day interleave is set to n. The address number of the proper assigned to the memory for a day 
interleave is set to y. When the address data which specify the R/W address position of data are set to A 
and it presupposes that a modulo b is the remainder of a-alpha b (natural number in which alpha contains 
0), It is the x-th power of A=yxn at the time of (y!=nxm -1). It is referred to as modulo (nxm -1). It is the 
x-th power of A=yxn about the address set number x which is the count which considered as A=y and 
specified even the address number y repeatedly at the time of (y=nxm -1). It is referred to as x set to A= 
1 in modulo (nxm -1) at the time of y= 1. And it has an address-data generating means to generate the 
address data A made into A= (x-th power of yxn) when the value of the x-th power of yxn is under a 
value of (nxm -1). The main signal memorized by the address position of the memory specified with the 
address data generated by the address generation means is read, and it is characterized by writing in the 
following main signal which an interleave is carried out to this address position, and is inputted into it. 
[0008] In the day interleave circuit concerning this invention, the main signal memorized by the address 
position of the memory specified with the address data A generated by the address generation means is 
read. Since the following main signal which an interleave is carried out [ the signal ] to the address 
position which became an opening substantially by this read-out, and is inputted into it is written in, 
when the day interleave could be performed with the memory capacity of the memory for a day 
interleave, the memory capacity of the memory for a day interleave is the memory of one half of 
memory capacity, and ends to the memory of the memory capacity of 2 super frame needed 
conventionally and it integrated-circuit-izes, there will be little need area and it will end. 
[0009] m ** counter which carries out counting of the number of the main signals into which an 
address-data generating means is inputted in the day interleave circuit concerning this invention, S ** 
counter which carries out counting of the carry of m ** counter, and the multiplier which carries out the 
multiplication of (nxm) to the enumerated data of S ** counter, When a main signal value amounts to 
(m-1), carry out 1 case shift in the direction of n, and counting of the main signal is carried out in the 
direction of a slot, the direction of a slot -- the number of the main signals ~ counting -- carrying out ~ 
counting -- the offset value to which enumerated data carry out counting of it repeatedly similarly until 
at least order reaches (nxm) ~ counting ~ a means, the output of a multiplier, and an offset value -- 
counting -- it has an addition means to add counting of a means, and is characterized by using the output 
of an addition means as address data A. 

[0010] A day interleave is performed by reading the main signal from the address position of memory 
specified with the address data outputted from an address generation means, and being written in. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the day interleave circuit 
concerning this invention explains. 

[0012] Drawing 1 is the block diagram showing the configuration of the day interleave circuit 
concerning one gestalt of operation of this invention. As for the day interleave circuit concerning one 
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gestalt of operation of this invention, trellis sign method (trellis sign method is hereafter described as 
TC) 8PSK (rate r=of coding 2/3) has illustrated the case where the method type QPSK of 46 slots, 
convolutional-code-izing, and blowout CHADO encoding (rate r=of coding 1/2) is one slot. 
[0013] Drawing .3 (a) shows the super frame pulse a outputted synchronizing with each super frame. The 
inner sign decode data b shown in drawing 3 (b) decoded and cutting-tool -ized by the trellis and the 
Viterbi decoder which are a decoder to the output by which received the BS-digital -broadcasting signal 
and inner sign decode was carried out (cutting tool unit), i.e., a trellis sign, and a convolutional code are 
outputted synchronizing with the super frame pulse a. The inner sign decode data b are written in buffer 
memory 2 in response to the write-in gate pulse c shown in drawing 3 (c) outputted from the timing 
signal generator 1 which received the super frame timing signal and the transmission-mode signal. 
[0014] 203 bytes of main signal is written in the buffer memory 2 which consists of FIFO by the write- 
in gate pulse c, and this writing is memorized. It dissociates, and a synchronizing signal, a TMCC 
signal, and a burst symbol signal are not written in buffer memory 2, but non-data are written in at this 
period. In dr awing 3 (c), 4 bytes of notation shows the burst symbol period. 

[0015] Here, depending on a modulation technique and the rate of coding, the data rate of the data rate 
of the cutting-tool -ized data is 1/2 with 1, then a QPSK sign (rate r=of coding 1/2 (rate r=of coding 1/2 
may omit hereafter)) about the data rate of a TC8PSK sign (rate r=of coding 2/3 (rate r=of coding 2/3 
may omit hereafter)). Therefore, with this 1 gestalt, it is the case where 8PSK signs are 46 slots and a 
QPSK sign is one slot, the information bit transmission efficiency of a QPSK sign is 1/2 in the case of 
8PSK signs, and since the modulation of symbol rate regularity is carried out, a transmission slot turns 
into two slots and turns into 48 slots at one frame. 

[0016] Moreover, with a BPSK sign (rate r=of coding 1 / 2 (rate r=of coding 1/2 may omit hereafter)), a 
data rate is 1/4. Moreover, the synchronizing signals and the TMCC signal sections which are 
transmitted by BPSK (rate r=of coding 1/2) are one fourth of data rates to the data rate of TC8PSK, 4 
bytes of burst symbol signal is transmitted by QPSK (rate r=of coding 1/2), and the data rates of a burst 
symbol signal are one half of data rates. 

[0017] In response to the write-in gate pulse c outputted from the timing signal generator 1, it is as the 
performing [ a TMCC signal and a burst symbol signal are separated from the main signal in the case of 
writing, and / the writing to buffer memory 2 ] above to the buffer memory 2 of 203 bytes of main 
signal. 

[0018] The inner sign decode output b written in buffer memory 2 From the generating stage of the read- 
out start pulse d shown in drawing 3 (d) which set predetermined time difference from the super frame 
pulse shown in drawing 3 (a) In response to the read-out gate pulse e shown in drawing 3 (e) outputted 
from the timing signal generator 1, period read-out of a TMCC signal and a burst symbol signal is 
stopped substantially. 203 bytes of main signal j (a publication of 203 bytes of cutting tool may be 
omitted hereafter) is burstily read from buffer memory 2 at a fixed rate. Furthermore, the day interleave 
writing and the read-out gate pulse f which are shown [ drawing, 3. (f), (a part being expanded to drawing 
3 (g) and it being shown), and ] in the address-data generator 3 from the timing signal generator 1 are 
outputted. 

[0019] The RAY signal i shown in the address data A shown in drawing 3 (h) from day interleave 
memory writing and the address-data generator 3 which received the read-out gate pulse f, and drawing 
3 (i) is outputted to the day interleave memory 4. 203 bytes of main signal j shown in drawing 3 (j) is 
written in the day interleave memory 4 one by one. Based on read-out addressing, a day interleave is 
performed on the occasion of read-out from the day interleave memory 4, and 203 bytes of main signal k 
shown in drawing 3 (k) by which the day interleave was carried out is outputted from the day interleave 
memory 4. 

[0020] The R/W signal i is read at the time of high potential, directions are performed, when it is low 
voltage, it writes in, directions are performed and the main signal supplied to the address with which the 
main signal j was read by addressing by address data A at the degree is written in. 
[0021] Next, based on drawing 2. , it explains to a detail further. Drawing 2. shows the data frame 
configuration for every processing process in one gestalt of this operation. 
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[0022] Drawing 2 (a) shows the inner sign decode data b supplied to buffer memory 2. The inner sign 
decode data b shown in drawing 2 (a) are a TC8PSK signal about 46 slots. The frame structure for 1 
super frame in the case of transmitting one slot by the QPSK signal (rate r=of coding 1/2) is shown. 12 
bytes of synchronization and a TMCC signal are followed. 203 bytes of main signal of TC8PSK, 4 bytes 
of null section, 203 bytes of main signal equivalent to a burst symbol signal, 4 bytes of null section 
equivalent to a burst symbol signal, --, 203 bytes of main signal of QPSK (rate r=of coding 1/2), One 
frame consists of 4 bytes of the null sections equivalent to a burst symbol signal, and 1 super frame 
consists of eight frame [ 0th ] - frame [ 7th ] frames. 

[0023] Only the section of high potential [ gate pulse / this ] is written in buffer memory 2 by the write- 
in gate pulse c, and the data stream of the inner sign decode data b shown in drawing.2 (a) is memorized. 
As shown in drawing 2 (b), the main signal, i.e., a synchronizing signal, a TMCC signal, and signals 
other than the burst symbol signal section are written in buffer memory 2. 

[0024] In the timing signal generator 1, fixed time delay was carried out in response to the super frame 
pulse a, and it reads, and start signal d is generated, it reads by this timing, and a gate pulse e is 
outputted. In response to the read-out gate pulse e, read-out is performed at a fixed rate from buffer 
memory 2, Let a read-out rate be the rate of 8PSK which is a base rate. 

[0025] the read-out gate pulse e -- 48 bytes of synchronization, and a TMCC signal section pause -- 
carrying out ~ 203 bytes -- reading -- 4 bytes - stopping ~ 203 bytes - reading - 4 bytes - stopping -- 
and 203 bytes ~ stopping -- 4 bytes -- stopping --**--** It is because the data rate writes in that a 
synchronization and the TMCC signal section become 48 bytes, and it was 1/4, so it sometimes becomes 
with the 4 times (12 byte x4=48) at the time of read-out. 

[0026] Although the transmission slots are two slots since it is 1/2 in the case of a TS8PSK sign and, as 
for having considered as the 203-byte pause at the last, the modulation of symbol rate regularity is 
carried out, as for the information bit transmission efficiency of the QPSK sign of the main signal, it is 
for becoming 203 bytes and inserting dummy data in this part by inner sign decode. Drawing 2 (c) 
shows signs that dummy data was inserted in the part considered as the 203-byte pause. 
[0027] In addition, although a burst symbol signal is not written in buffer memory 2 here, a burst signal 
may also be written in with the main signal, and you may read. In this case, what is necessary is just to 
let the part which is the 4-byte section low voltage of the read-out gate pulse e shown in the buffer 
memory write-in gate pulse c shown in drawing.! (c), and drawing.3 (e) be high potential. 
[0028] From the timing signal generator 1, the day interleave memory writing and the read-out gate 
pulse f which are shown in drawing 3 (f) are outputted to the address-data generator 3. In response to 
day interleave memory writing and the read-out gate pulse f, from the address-data generator 3, address 
data A and the RAV signal i are outputted to the day interleave memory 4, and a day interleave is 
performed. 

[0029] Output-data j from the buffer memory 2 containing the dummy data shown in drawing, 2 (c) is 
written in and read to the day interleave memory 4 by the address data A made in agreement in timing 
by day interleave memory writing and the read-out gate pulse, and the R/W signal i. Drawing 3 (g) 
Address data A, and the R/W signal i, the day interleave memory write-in data j and the read-out data k 
which expanded day interleave memory writing and the read-out gate pulse g to - (k) by 1 slot section, 
and were expanded to coincidence by 1 slot section are shown. 

[0030] Also from drawing 3 , the data k with which the day interleave of [ in front of 1 super frame ] 
was first carried out so that clearly are read, and it becomes the order which writes in the present data j 
for carrying out a day interleave continuously. Moreover, the write-in data j become the same [ the 
timing of write-in data and read-out data ] by writing in the same address which read Data k. The read 
data k are data by which the day interleave was carried out, and the frame structure of them is the same 
as that of drawing 2 (c). 

[003 1] A day interleave is performed by the writing to the day interleave memory 4, and read-out 
actuation. Next, the address-data generator 3 is explained. 

[0032] Before the detailed explanation about the address-data generator 3, the principle of address-data 
generating is explained based on drawing 4 , drawing 5 , and drawing 6 . 
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[0033] It is the example drawing 4 , drawing 5 , and drawing 6 explain a day interleave of nxm=4x5 
when m sets the base unit (it is 203 bytes in the case of = BS digital broadcasting) of a data length, and n 
to m= 5 and n= 4 since it is easy although they were the depth (it is 8 (the number of the frames which 
constitute 1 super frame) in the case of = BS digital broadcasting) of an interleave to be. 
[0034] The data into which address data were inputted by the lower berth are entered in the upper case 
of the day interleave matrix of drawing 4 (a), drawing 5 (a), (b), and (c). As shown in dra wing 4 (a), data 
streams D [0], D [1], and D [2], D [3], --D [18], and D [19] are written in to address-data A [0], A [1], A 
[2], A [3], -A [18], and A [19]. This data is written in a longitudinal direction one by one, as shown in 
drawing 4 (c), as shown in drawing 4 (b), it is read to a lengthwise direction one by one, and an 
interleave is made. 

[0035] This condition is shown in drawing 5 (a), and this condition is considered as the case of the 
address set number x= 0. This condition is A [0], A [1], A [2], A [3], A [4], A [5], A [18], and A 
[19] one by one from the address-data generator 3. 

** address data output - having -- data streams D [0], D [1], and D [2], D [3], D [4], D [5], D [18], 
and D [19] 

The data streams D [0], D [5], and D [10] to boil and by which the receiving depth 4 was interleaved, D 
[15],D[1],D [6],....,D[14],D[19] 
It is ** writing ** rare ****** 

[0036] In this case, the address data outputted from the address-data generator 3 are only increments, 
and call this a basic address set. The read-out address data from the day interleave memory 4 are the 
conditions D [0], D [1], and D [2] before the data stream after being read is interleaved, D [3], D [4], D 
[5],....,D[18], and D [19]. 

From the address-data generator 3, they are A [0], A [4], A [8], A [12], A [16], A [1], A [15], and A 
[19] one by one so that it may become. 

** address data are outputted. This address set number x is set to 1. 

[0037] The following data stream is written in the address position to which read-out was performed. 
This data stream is D* [0], D' [5], D* [10], D' [15], D' [1], D' [6], D' [14], and D' [19]. 
It comes out, and it is and drawing 5 (b) shows the condition that this data stream was written in. 
[0038] for carrying out a day interleave similarly -- A [0], A [16], A [13], A [10], A [7], A [4], A [3], 
and A [19] 

** -- if addressing is carried out so that address data may be outputted like ~ D* [0], D' [1], D' [2], D 1 [3], 
D' [4], D' [5], D' [18], and D' [19] 

** data are obtained. This condition is in the condition of the address set number x= 2. 
[0039] moreover, the address position specified with the address data with which the order of these 
address data, i.e., data, was read « one by one -- data D** [0], D** [5], D** [10], D** [15], D** [1], 
D** [6], D** [14], and D** [19] 

** writing ** -- A [0] of rare ( drawing 5 (c)) and the address set number x= 3, A [7], A [14], A [2], A 
[9], A [16],...., A [12], and A [19] 

if data are read from the location specified with ** address data -- data D** [0], D** [1], D** [2], D** 
[3], D** [4], D** [5], D** [18], and D** [19] 
It ****** 

[0040] The address number y corresponding to the address data of the proper assigned to the day 
interleave memory 4 in drawing. 6 If transition of address data A to the address set number x which is the 
count which specified even the address number y corresponding to the count of read-out writing 
repeatedly is shown, for example, the address set number x= 2 is explained to an example It is shown 
address number [ of the proper assigned to the day interleave memory 4 ] A [0], A [16], A [13], A [10], 
A [7], A [4], that A [3] and A [19] are outputted from the address-data generator 3 as address data. 
[0041] It is as following when the procedure of performing a day interleave is packed here, 
a. Read by the address set number x= 0 (it omits most in the beginning), and write in by b. address set 
number x= 0. c. Read by the address set number x= 1, and it writes in by d. address set number x~ 1 . e. 
Read by the address set number x= 2, and it writes in by f address set number x= 2. It reads by q. 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/29/04 



Page 5 of 9 



address set number x= 8, writes in by r. address set number x= 8, it becomes read-out by s. address set 
number x= 9 (= 0), and the data inputted into the address of the address data with which data were read 
are written in. Thus, it turns out that the address set number x patrols assignment of the address data in a 
day interleave of nxm=4x5 with the period of 9. The period of the address set number x describes this as 
a period X by 9. A period X= 0 is meaningless and X= 0 removes it. 

[0042] Next, this addressing is general-formula-ized. If x and an address number are set to y and address 
data are set [ the depth of a day interleave / n and the number of data of a base unit ] to A for m and an 
address set number, they are address data A. x-th power of A=yxn modulo (nxm -1) (y !=nxm -1) 
— (one formula) 

A=y (y=nxm -1) (two formulas) 

It is alike and is specified more. In this case, a modulo b is the remainder of a-alpha b (natural number in 
which alpha contains 0), and when a is under b, a modulo b presupposes that it is a. 
[0043] The period X of the address set number x is X= 9, as it was obtained by calculating x set to A= 1 
in (1) type at the time of y= 1 and being described above in this case. 

[0044] Although the example by drawing 4 , drawing 5 , and drawing 6 was general-formula-ized about 
the day interleave on a two-dimensional address matrix, it is applicable also to a day interleave of a BS- 
digital -broadcasting signal. Although an interleave of the depth 8 is performed in the direction of a 
frame between the same slots by the BS -digital -broadcasting signal, 203 bytes of main signal is assigned 
to one slot, and it can treat as that for which the two-dimensional matrices of 203 (cutting tool)x8 
(frame) gathered 48 (slot). That is, the room for 1 super frame will be divided into 48, and a day 
interleave of 203x8 will be performed in each area. 

[0045] With one gestalt of this operation, the memory matrix of 1 super frame is defined like drawing 7 . 

If it is referred to as m=203(cutting tool) xn=8(frame) xS=48 (slot), and the 1 case shift of the address is 

continuously incremented [ in the direction of m ] from the address 0 and carried out in the direction of n 

by the two-dimensional matrix of 203x8, it is incremented in the direction of m again and it sets like --, 

the last address of one slot will be set to 1623. moreover — the direction of a slot -- the direction of the 

1st slot to the 48th slot -- nxm= -- every [ 1624 ], offset shall be added and shall go 

[0046] Also in this case, the period X of the address set number x is called for from x set to A= 1 in (1) 

type at the time of y= 1, and it is the period X= 180 of the address set number x. 

[0047] The flow chart which shows the example of the address-data generator 3 to drawing.8 , and 

shows the operation to drawing 9 and drawing 10 is shown. 

[0048] The address-data generator 3 is equipped with the MODEYURO operation part 52 which 
collaborates with the slot number detecting element 51, and the strobe pulse generating section 50 and 
the slot number detecting element 51 which collaborates with the strobe pulse generating section 50 and 
the strobe generating section 50, and specifies the number of a slot, performs a MODEYURO operation, 
and sends out address data as shown in drawing.8 . Here, it is m= 203 (byte count of the main signal in 
one slot), n= 8 (depth of a day interleave), S= 48 (the number of slots in one frame), F= 8 (it is the frame 
number which constitutes 1 super frame, and is F=n=8), and X= 180 (period of the count x of an address 
set), the MODEYURO operation part 52 except the adder 70 which carries out a postscript here -- an 
offset value - counting - it corresponds to a means. 

[0049] The day interleave writing to which the strobe pulse generating section 50 is outputted from the 
timing signal generator 1, m ** counter 53 with which a read-out gate pulse is supplied and this day 
interleave writing and a read-out gate pulse carry out counting of the clock pulse in response to the clock 
pulse of high potential by which a period output is carried out, S ** counter 54 which performs counting 
of the carry output of m ** counter 53, F ** counter 55 which performs counting of the carry output of S 
** counter 54, X ** counter 56 which performs counting of the carry output of F ** counter 55, It 
consists of a decoder 57 which generates a strobe pulse in response to the enumerated data mcnt of m ** 
counter 53, the enumerated data Sent of S ** counter 54, the enumerated data Fcnt of F ** counter 55, 
and the enumerated data xent of X ** counter 56. 

[0050] Since the increment of the enumerated data of S ** counter 54 is carried out whenever m ** 
counter 53 carries out counting of the clock pulse 203 times from 0, S ** counter 54 will have detected 
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the slot number. In the slot number detecting element 5 1, it consists of a multiplier 58 doubled in 
response to the enumerated data of S ** counter 54 (nxm), and the initiation address data 0, 1624, 3248, 
--, 76328 of the slot number will be generated based on the enumerated data of S ** counter 54. The 
after-mentioned data AO are added to this output from the slot number detecting element 51, and address 
data A are obtained. 

[005 1] The MODEYURO operation part 52 A offset register 60 The setter 59 and strobe pulse sa which 
are initialized to the set point 1 The adder 62 adding ****** of A offset register 60 with which 
popularity is won and the number of ** of the ****** of R offset register 61 is carried out, R offset 
register 61 which carries out the number of ** of the address data AO in response to a strobe pulse sb, 
and address data AO and A offset register 60, The comparator 64 which compares the addition output of 
an adder 62 with the set point (nxm) of a setter 63, The value which subtracted the set point (nxm -1) of 
a setter 65 from the addition output of an adder 62 based on the output of the comparator 64 at the time 
of (the set point (nxm) of the addition output >= setter 63 of an adder 62) is outputted as address-data 
A**, and (set point of the addition output >= setter 63 of an adder 62 (nxm)) - it is not ~ the time -- a 
comparator 64 — with the subtractor 66 which outputs the addition output of an adder 62 as address-data 
A** based on an output The Amcnt register 67 which makes ****** address-data A** outputted from a 
subtractor 66 in response to a strobe pulse sc, The selector 68 which chooses one side of address-data 
A** outputted from a subtractor 66, and ****** G f the Amcnt register 67 by the selection pulse sp, It 
has the adder 70 adding the latch 69 who consists of DF/F which one clock pulse makes carry out period 
delay of address-data A' outputted from a selector 68, and the address data AO and the output of a 
multiplier 58 which were latched, and let the output of an adder 70 be address data A. 
[0052] The strobe pulse sa to A offset register 60 is outputted synchronizing with the carry output of F 
** counter 55. However, in xcnt=X -1, the number of ** of 1 is carried out, and when it is xcnt!=X -1, 
the number of ** of ****** Rofset of R offset register 61 is carried out. The enumerated data Fcnt of F 
** counter 53 are outputted when, as for the strobe pulse sb to R offset register 61, the enumerated data 
mcnt of 0 and m ** counter 53 are set to n by the enumerated data Sent of 0 and S ** counter 52. The 
enumerated data Sent of S ** counter 52 are 0, and the strobe pulse sc to the Amcnt register 67 is 
outputted when the enumerated data mcnt of m ** counter 53 are set to 0. The selection pulse sp to a 
selector 68 is outputted when it becomes enumerated-data mcnt=m -1 of m ** counter 53, and 
enumerated-data Scnt!=S -1 of S ** counter 52, and ****** of the Amcnt register 67 is chosen. 
[0053] The value and address data AO by which the number of ** was carried out to A offset register 
with the adder 62 are added, and an addition result is sent out to a comparator 64 and a subtractor 66. 
Address data AO are the address data on the two-dimensional matrix of 203x8, and the addition result of 
the value (that is, offset to the direction of a slot) and address data AO which doubled the enumerated 
data Sent of S ** counter 54 which counts the number of slots nxm with the multiplier 58 serves as 
address data A. 

[0054] a comparator 64 outputs subtraction directions to a subtractor 66, when the addition output of an 
adder 62 becomes the above (nxm (= 1624)), and a subtractor 66 is set as a setter 65 from the addition 
output from an adder 62 in response to subtraction directions --**** (nxm -1) ~ it subtracts. Moreover, 
when the addition output of an adder 62 is not above (nxm (= 1624)), it does not subtract, but the 
addition output of an adder 62 is outputted from a subtractor 66 as it is. 

[0055] Address-data A** in the generating time of a strobe pulse sc is made the Amcnt register 67 the 
number of **, and it gets down, and when a selector 68 receives a select signal sp, ****** A** of the 
Amcnt register 67 is selected and outputted. The output from a selector 68 is made into address-data A'. 
Address-data A' is latched by latch 69 and uses a latch output as address data AO. Moreover, in response 
to a strobe pulse sa, as for R offset register 61, the number of ** of the data AO in the time is carried out. 
Moreover, ****** of R offset register 61 is outputted to A offset register 60, and the number of ** is 
carried out to A offset register 60 in response to a strobe pulse sa. 

[0056] Although m ** counter 53, S ** counter 54, F ** counter 55, X ** counter 56, and the latch 69 
are operating by the common clock pulse, actuation is suspended when day interleave memory writing 
and a read-out gate pulse are low voltage. 
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[0057] An operation of the address-data generator 3 is explained based on the flow chart of drawing 9 
and drawing 1 0 . 

[0058] If a day interleave is started, ****** Aofset of A offset register 60 will be initialized by 1, and it 
will be initialized by 0 (step SI)., the enumerated data xcnt x, i.e., the address set number, of X ** 
counter 56 Moreover, the enumerated data mcnt of m ** counter 53, the enumerated data Sent of S ** 
counter 54, and the enumerated data Fcnt of a counter F54 are initialized by 0, latch 69 is also 
initialized, and address data AO are also initialized (step S2). Although the number of ** of the data A** 
at this time is carried out to the Amcnt register 67, the number of ** of 0 will be carried out in this case 
(step S3). Moreover, since it becomes quantity potential when, as for a strobe pulse sc, the enumerated 
data Sent of 0 and S ** counter 52 are set to 0 by the enumerated data mcnt of m ** counter 53, the 
number of ** to the Amcnt register 67 will be performed for every increment of F ** counter 55. 
[0059] ****** to the Amcnt register 67 outputted through the selector 68 is latched by latch 69, and 
address data AO decide it (step S4). It is confirmed from a decoder 57 whether to be enumerated-data 
Fcnt=0 of F ** counter 55, enumerated-data Scnt=0 of S ** counter 54, and enumerated-data mcnt=n=8 
of m ** counter 53 (step S5). In step S5, when distinguished from enumerated-data Fcnt=0 of F ** 
counter 55, enumerated-data Scnt=0 of S ** counter 54, and enumerated-data mcnt=n=8 of m ** counter 
53, a strobe pulse sb is outputted, the number of ** of the address data AO is carried out to R offset 
register 61 (step S6), and step S7 is performed. However, at this time, since it is enumerated-data 
mcnt=0 of m ** counter 53, step S7 is performed from step S5. 

[0060] Although not illustrated in drawing 9 following step S7, the increment of the enumerated data 
men of m ** counter 53 is carried out, and, subsequently step S8 is performed until the enumerated data 
mcnt of m ** counter 53 become enumerated-data mcnt=m -1 (= 202) in step S7. ****** by which the 
number of ** is carried out to address data AO and A offset register 60 with the adder 62 in step S8 is 
added (step S8). When addition output A**' of an adder 62 is above (nxm (= 1624)), (nxm -1 (= 1623)) 
is subtracted from (step S9) and addition output A**', and it performs from step S4 (step S10). When 
addition output A*** of an adder 62 is not above (nxm (= 1624)), it performs from step S4 following 
step S9. 

[0061] When the actuation so far is tested by comparison to the general formula of said addressing, n of 
****** of A offset register 60 is equal to the x-th power (when the x-th power of n exceeds (nxm -1), it 
is equal to the remainder when repeating and subtracting (nxm -1)), and the x-th power of yxn is equal to 
the accumulation of the x-th power of n. Moreover, since data A**' does not exceed the twice of (nxm - 
1), the MODEYURO operation of (nxm -1) can simplify a configuration by subtracting (nxm -1), when 
(nxm -1) is exceeded. In the last address where data A**' becomes equal to (nxm -1), if (nxm -1) is 
subtracted, it will be set to 0 and fault will be caused. 

[0062] However, that A**' becomes equal to (nxm -1) can avoid this by changing, if (nxm -1) is 
subtracted from it being only the last address when (nxm) is exceeded for the conditions of subtraction. 
This is equivalent to having simplified the conditions made into A=y in y=nxm -1 of the general formula 
of said addressing. 

[0063] When the enumerated data mcnt of m ** counter 53 are set to m-1 (= 202), the step of 
conditional branching based on the enumerated data Sent of S ** counter 54 is performed (step SI 1). 
Step S12 is performed until the enumerated data Sent of S ** counter 54 are set to S-l (= 47), and it 
performs repeatedly following step S12 from step S4. At step SI 2, the increment of the enumerated data 
Sent of S ** counter 54 is carried out, the enumerated data mcnt of m ** counter 53 are reset, and 
****** of the Amcnt register 67 is outputted as address-data A' (step SI 2). That is, ****** of the 
Amcnt register 67 is chosen by the selector 68. This actuation is for being in a frame and making equal 
initial value of the address data A of each slot. 

[0064] For example, in the 1st frame, the address data AO of each slot start 0, and it begins from 203 in 
the 2nd frame. Therefore, in the 2nd frame, whenever a slot replaces, it is necessary to load 203 to 
address data AO. Since it is enumerated-data Fcnt=0 of F ** counter 55, i.e., the 1st frame, at present, 0 
by which the number of ** was carried out to the Amcnt register 67 for every increment of a slot will be 
loaded. The above-mentioned actuation is repeated until the enumerated data Sent of S ** counter 54 are 
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set to S-l(= 47). 

[0065] When the enumerated data Sent of S ** counter 54 are set to S-l (= 47), the conditional- 
branching step based on the enumerated data Fcnt of F ** counter 55 is performed (step SI 3). When not 
fulfilling enumerated-dataFcnt=F-l of F ** counter 55 in step S13, step S14 is performed, the 
increment of the enumerated data Fcnt of F ** counter 55 is carried out, and reset of the enumerated data 
Sent of S ** counter 54 and the enumerated data mcnt of m ** counter 53 is performed (step S14). Then, 
A offset registerAO accumulates to 60 (step SI 5). This is because the initial value of the address data AO 
at the time of frame modification turns into the next value of the data AO of the final value of a front 
frame. 

[0066] That is, when the address set number x is 0, the last address data AO of the 1st frame are 202, and 
since ****** of A offset register 60 is 1, the head of two frames is set to 202+1=203. Moreover, as a 
result of step SI 5, step S16 is performed, data A'>= (nxm) is checked, as a result of step SI 6, step S17 is 
performed alternatively and, subsequently step S3 is performed. What (nxm -1) is subtracted for when 
data A' exceeds (nxm) (step SI 7) is the same as that of the aforementioned case. Furthermore, this result 
serves as a value loaded whenever the number of ** is carried out to the Amcnt register 67 by step S3 
and a slot is changed by it. 

[0067] When the enumerated data Fcnt of F ** counter 55 become F-l (= 7) in step S13, at this time, the 
day interleave for 1 super frame is completed. When the address set number x has not reached x=X -1 (= 
179) by conditional branching (step S20) based on the enumerated data xent of X ** counter 56, step 
S21 is performed and the number of ** of the ****** of R offset register 61 by which the number of ** 
was carried out in step S6 is carried out to A offset register 60 (step S21). Furthermore, the increment of 
the address set number x is carried out (step S22). 

[0068] this actuation the general formula of said addressing carried out - and (one formula) (two 
formulas) it explains. 

[0069] ****** of A offset register 60 is the address data A (value of the x-th power of A=lxn) of the x- 
th power of n, i.e., the case of y= 1, (although it is equal (like the above)). Are equal to the remainder 
when repeating subtraction by (nxm -1), when the value of the x-th power of n exceeds (nxm -1). 
****** Aofset' of A offset register 60 of the following address set becomes the x-th power of x-th 
power xn=8x[ of ** (x+1) =lxn ] n of lxn similarly, and this is equal to the address data A in y= 8. 
putting in another way - if - current - y ~ = -- eight -- address data - A -- memorizing ~ if - this ~ a 
degree ~ the address -- a set ~ a number - x — A offset - a register - 60 ~ ******-- it is -- Aofset -- 
' -- becoming -- count -- a circuit -- being omissible „******** Since the address data A at the time of 
y=mcnt=n=8 were memorized to R offset register 61 by step S5 and step S6, before progressing to the 
following address set, this is written in A offset register 60. Moreover, all are initialized when the 
enumerated data xent of X ** counter 56 are set to X-l (= 179). 

[0070] Some address data A generated by one gestalt of this operation are shown in drawing..! 1 and 
drawing J 2. . From the relation of space, the address set number x showed even 17 and the address 
number y showed even 50. 

[0071] According to the day interleave circuit which starts one gestalt of this operation as mentioned 
above As opposed to the address data A to the day interleave memory 4 which made it generate by the 
address-data generator 3 A lead (R), The utilization ratio of memory is raised by being carried out by a 
lead preceding rather than a light, and writing data in the address which became an opening by having 
read data like a light (W), a lead (R), a light (W), and .... 

[0072] On the other hand, two address-data generators are formed, for example, and one is read, and it 
can carry out only to address-data generating, one can be written in, and it can read to a high speed per 
super frame as only for address data. In this case, address data must be the same address data. For 
example, according to the timing shown in drawing 3 , if it reads and writes [ both ] in and 203 byte 
processings are carried out, it is a repetition called a 4-byte section pause, but it is also possible to read 
only read-out continuously, without carrying out 4 bytes of pause. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the day interleave circuit concerning 
one gestalt of operation of this invention. 

[Drawing 2] It is the mimetic diagram with which explanation of the I / O data of the buffer memory in 
the day interleave circuit concerning one gestalt of operation of this invention is presented. 
[Drawing 3] It is the mimetic diagram with which explanation of the timing signal of the timing signal 
generator in the day interleave circuit concerning one gestalt of operation of this invention is presented. 
[Dra wing 4] It is the mimetic diagram with which explanation of the interleave by which a day 
interleave is carried out in the day interleave circuit concerning one gestalt of operation of this invention 
is presented. 

.[Drawing 5J It is the mimetic diagram with which explanation of the principle of the day interleave in 
the day interleave circuit concerning one gestalt of operation of this invention is presented. 
[Drawing 6] It is the mimetic diagram with which explanation of the principle of the day interleave in 
the day interleave circuit concerning one gestalt of operation of this invention is presented. 
[Drawing 7] It is the mimetic diagram of the address space with which explanation of the day interleave 
in the day interleave circuit concerning one gestalt of operation of this invention is presented. 
[Drawing 8] It is the block diagram showing the configuration of the address-data generator in the day 
interleave circuit concerning one gestalt of operation of this invention. 

{Piawing.9} It is the flow chart with which explanation of the address-data generating operation in the 

day interleave circuit concerning one gestalt of operation of this invention is presented. 

[Drawi ng 10] It is the flow chart with which explanation of the address-data generating operation in the 

day interleave circuit concerning one gestalt of operation of this invention is presented. 

[Drawing 11] It is the mimetic diagram showing a part of generating address in the day interleave circuit 

concerning one gestalt of operation of this invention. 

[Drawing.l 2j. It is the mimetic diagram showing a part of generating address in the day interleave circuit 
concerning one gestalt of operation of this invention. 
[Description of Notations] 

1 Timing Signal Generator 

2 Buffer Memory 

3 Address-Data Generator 

4 Memory for Day Interleave 

50 Strobe Pulse Generating Section 

51 Slot Number Detecting Element 

52 MODEYURO Operation Part 

53 54 m ** counter, S ** counter 
55 56 F ** counter, X ** counter 

57 Decoder 

58 Multiplier 
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59, 63, 65 Setter 

60 61 A offset register, R offset register 
62 70 Adder 
64 Comparator 

66 Subtractor 

67 Amcnt Register 

68 Selector 

69 Latch 
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